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might  e f f e c t  t h e  S a t u r n  V 
The t y p e s  of  i n f u r z a t i o ; ?  

The ex t r eme  s u r f a c e  wikds t h a t  
f r e z s t a n c i n g  on t h e  pad  are Cons ide red .  
Z v a i l c b l z  and l a t e s t  s t a t i s t i c s  abou t  e x t r e x e  s u r f a c e  winds a t  
KSC silrnmarized from MSFC p69ers.  Tke s u r f a c e  w i n d  measuz’e- 
mzfits dea l t  w i t h  are  t h e  s t e a d y - s t a t e ,  Lhe p e a k ,  t h e  d a i l y  peak 

? r e c & u t i o n s  t o  a v o i d  
lniscse or’ t h e  s t a t i s t i c a l  p r e d i c t i o n s  are p o i n t e d  o u t .  

zne maximum peak s u r f a c e  w$nd s p e e d s .  

The d e s i g n  s p e c i f i c a t i o n  w i c 6  speed  Tor t h e  S a t u r n  V 

I n t e r p r e t a t i o n  o f  t h e  s u r f a c e  wind s t a t i s t i c s  
T r e e s t a d i n g  on t h e  pad i s  2 0 . 7  m/sec ( t h e  9 9 . 9  p e r c e n t i l e  pegk 
s i x f a c e  w i n d ) .  
leeds t o  t h e  f o l l o w i n g  c o n c l u s i o n s .  
thz d e s i g n  wind s p e e d  d u r i n g  t G e  s t r o n g e s t  wind m o n t h l s :  

The p r o b a b i l i t y  of e x c e e d i n g  

1) 0 . 1 %  w i t h i n  two minu tes  
2 )  2 . 6 %  w i t h i n  a d a y  
3 )  2 4 %  w i t h i n  15 d a y s .  

I f  thz c?es:gn wind s p e e d  were 24 .5  rn/sec ( t h e  9 9 . 9 9  p e r c e n c i l e  
peak  s u r f a c e  wif id) ,  t h e  p r o b a b i l i t y  would b e  r educed  t o :  

1) 0.01% w i t h i n :  two minu tes  
2 )  0 . 6 1 %  w i t h i n  a day 
3 )  6 . 4 %  wiLhin  $5 days .  

I 

Ti.’- ---c- - -p ,  I s  z I z r g e  s e a s o n a l  v a r i b t l o n  o f  t h i s  p r o b a b i l i t y ,  s o  t h z t  
L’  ~ n t  p z c b a b i l i t y  d u r i n g  s o n e  rnopths o f  t h e  wind exceediK2 2 0 . 7  
m/szc rzay be as much as 65% less t h a n  t h e  v a l u e s  g i v e n  arid t h e  
p m b a b i l i t y  02 e x c e e d i n g  2 4 . 5  n / s e c  m a y  b e  as much as 90% l e s s  
bh;zi? t h e  v a l u e s  g i v e n .  
6cy a l n o s t  as i f  t h e y  were i n d k p e n d e n t .  

Also wind c o n d i t i o n s  change from day  t o  I 
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- 7 - 3  LaLd f o p  $his  i s  the observed 
if  t-s 

between peaks and l u l l s  i s  
avaLlabl$, then the  s teady-state  

. . - .  -- _ _ _ _  -_  IS i-zco- 

- 2 -  

gust i f  i t  i s  ava i lab le ,  bu t  this 
Teach 8.2 r / s ec  and t h e  v a r i a t i o n  

I_ at--- lezst  4.6 m/sec. If' this i s  no t  
w i i n a  speed i s  used. 

t i o m  given-: i n  t h e  Natural &virop-!ent -- &a Physical Standards f o r  - 
The maxirfium peak sur face  w i n c  

i s  defycedi as %he 95th perceht i le  wind speed from the  curtlula5ive 
f-equency d i s t r i b u t i o n  of the annual maximum 'of the f a s t e s t  mile 
wisd sgeed (Reference 11) he f a s t e s t  ri-.lle.kind speed i s  t h e  

znrougnout the day, (The tekrm " f a s t e s t  m l l a "  comes f rom the  
xethod of taking the averzgel- 

p ~ s s  i s  taken and ",e f a s t e sb  n i l e  Tor tile day is  recorded,)  
When fincling the animal maxihum of the ?&tes t  n i l e  w5nd speej ,  
kix'ricane assoc ia ted  winds abe included, but t o r i a l o  assocLated 
winds are excluded, 

x/sec (65 b o t s )  bu t  r a r e l y  kxceedmg 80 n/sec; a tornado Ls a I _ r  

cloud t h a t  
progresses in a narrow path ;and has w~E.;~s estimated a t  45 m/sec 
$0 iilore than 135 m/sec--even\ in regiona where cornadoes a r e  nost 
co.mlon, there i s  less than GIe$ chancdithat any given square miie 
v " - i l i  be sti-uck in any one year.) The;$flaxLmm peak sur face  wind 
speed for KSC i s  42.6 m/sec h t  9-1 m&bove the  ground (Reference 
6, p. 16) Since t h i s  i s  thp 95th pepcent i le  wind speed, there  is 
a 55 chaace, o r  1 chance in QG, t ha t$ tne  annual r rax imi lm wiiqd speed 
xi11 exczzd 42.6 m/sec. It tis someqpes sa id  then tinat the mean 

-1- C~L. n A-ooilo ? ropam (Referenc/e 6) 

d a i l y  i-;laxTraum of about one qinute  T average wipd speeds taken 
J 1  

anecom5:",ers j?eco?d how nuch a i r  
has passed through them i n  distance; I *  

which o r i g i q a t e s  over t he  oc,ean t- 
v i o l e c t  whirlii?g wind accomp$nied by a $ufizel-shaped 7 .  

-;he t ime f o r  one m i l e  t o  
\ 

(A hurr'icane 9s a lirge-scale cyclonlc s t o r n  
a rd  has binds of a t  l e z s t  33.4 

~ r e t w n  2er lod  of the maximum peak sqr face  wind i s  20 years, bu t  3 
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Dis t r ibu t ion  of Shrface Winds - All su7face wind 
s9eeds given.here  are for a 9-1 m (30  ft) reference height  
~ b o v e  :he ground, Wind speeds a r e  given i n  meters per  second 

r- 

arid ! m o t s ;  t he  meters p e r  szcond value can be converted t o  
miLes s e r  hour by multiplying by 2.236 and t o  f e e t  per second 
by z u l k i p l y i n g  by 3.281, in r'lgure 1, four  wind d i s t r ibu t ions  
a e  shown: 

1. %he steady-state  wind speed during the s t ronges t  
~ 

wind month as given i n  the Natural Environxent 
a i d  PhysLcal Stm.dai*ds f o r  t h e  a 'oollo Progran 

h and 8).  , 

- =  Reference 6, p p . ' l 7  and Wb; s e e  also References 

I .  
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. .  2 .  953 peak wind s g e e a i c u r i c g  cne s t i ~ n g e s t  x i n d  
K G C t h  as o b t z i n z d  39 x u i t i 2 i y i n g  she  s tez .dy -  
state wind s r~eed  b y  / t h e  gcs t  facto:: of 1.4. 

sczll kzve a f r e e s t a n d i n g  czpabi l i ' ;y ,  w i t h  t h e  p ; ?ope l l ac t  
c o z t c a i ~ e r s  p r e s s u r i z e d  o r  u n p r e s s c r i z z d ,  0;1 t h e  launch p z d  
Gu-ifig ehe 99.9 p e r c e n t i l e  peak s u r f z c e  wind c o n d i t i o n s  giver ,  
i ~ .  I . "  3el 'erence 6 .  T h i s  wind ~ 2 2 3 6  I s  2 0 . 7  m/s?c (119.2 k n c t s )  
2: 9.1 x zbove .;;he ground.  The p r o b a b i l i t y  t h a t  che sui;face 
wL22s equa l  o r  exceed  the design speed  2 s  a P-mction of' days  
oi? t h e  pac i s  c a l l e d  t h e  exposc-e 2 e r l o j  7 ~ o b a b i l l t y .  It  I s  
a l s o  o Z  I n t e r e s t  : o  c o n s i d e r  the exgosure  pe:*:oc : i r o j a b i i I t i e s  
i f  the d z s i g n  c a p a b i l i t y  were che 9 4 . 9 5  -.aeFcen",lie pezk wLna 
x h i c h  i s  -24.5 m/sec -(47.6 kn 

The exposure  pe- io  

b e  d e n ~ c e b  by P (W 2 W5). T 
Czzz ~ G L -  z1i months i s  combi 
I s  i;he d a l l y  peak wind s 
32 zdezc! when data f o r  t h e  s 
zxposure p e r i o d  p r o b a b i l i c i e  

dZS' -gn wind speed,  Wz., ar,a n 

n 

c r :  
U" 

Pi (W 

Pi(W 

t s ) ;  t h i s  value I s  o b t a i n e d  by 
r t h e  ? ? ~ k  wind s?,e?d d w i n g  t h e  
e 1. 

p r o b a b i l i t y  as 2 f u n c t 2 o n  or' 
mber o f  days on t h e  ?,XI, n ,   ill 
i s  n o t a t i o n  will be used  when the 
ec? t o  g e t  t h e  3robab:li ty ( 2 s  ir 
eed d i s t r l b u t i c r . 1  and a pr ime w i l l  
ronges-t  wind moczi, i s  Lisec?. T:?? 

f o r  one  day can  r e a d  fror, F i g u r e  1 
/ I  

- > 2 0 . 7 )  = 1.1% I 

- > 20.7) = 2 . 6 %  

> 2 4 . 5 )  = 0 .22% - 

- > 2 4 . 5 )  = 0.61%. 
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Tile peak suTface  wlad d i s c r l b u t i o n  Is of  1 i ; t l e  v a l u e  
-LA. 4 0  c3--3w-.,: -...Anifis - che pFo3zbi l i ;g  t h z t  evhz design s p e c i f l c a t i m  
xL.?ci s2eed ?OF t h e  s p z c s  vehicle f rees tandLng o n  t h e  225 w i l l  

1or.!?r t k n  ob,ained f rom ?;he d a i l y  geak s u r f a c e  wir ,c?  d i s t r i -  
j i ? t i . cn .  
2; 9.1 n above ?;he ground,  ? h e  C O r r e C C  p r o b z b i l i c y  du?ing t h e  
z b y  on:es-: wind month i s  abodt 2.6% for orie a z y  on the pad 
2.26 Ir,cr?easds t o  abouc 2 4 %  q o r  15 c a y s  O R .  the pad.  If t h e  
ds!sf;;n wlxd speed  were 2 4 . 5  m/sec (99 .99  ? e r c e i i c i l e ) ,  t h e  ??ob- 
2 o i l i t y  would b e  r educed  t o  labout one fourth t hese  v a l u e s .  The 
Ir,crez.se o f  exposure  p e r i o d i p r o b e b i l i t y  w i t h  days  on t h e  ?ad 
i s  fiat g r e a t l y  d i f f e r e n t  thaa what would b e  e x 3 e e t e d  i f  t h e  wind 
c o n d i c i o n s  from day LO day ye re  independen t .  
abi l icclzs  are  f o r  the s t r o n g e s t  wind x o ~ c h  d u ~ 2 ~ g  t h e  year; 
s k c e  c h e r e  i s  a s e a s o n a l  va)ria?;ion i n  e x p o s w e  p e r i o d  prob-  
a b l l i L c i e s  t h e  p r o b a b i l i t i e s  idurlng any g i v e n  nonth may b e  r.uch 
lower "van t h e s e  va lues .  

' ~ 2  e;;e?eded. m' i n i s  g i v e s  a p r o b a b i l i t y  which i s  s i g n i f i c a n t l y  

30r a d e s i g n  wind speed o f  2 0 . 7  x: / sec  (99 .9  p e r c e n t i l e )  

The above  p ~ o b -  

A t  t achment 
3eferences 
3igTcres 1-3 
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Scof ;g ins ,  Janes Ii., kJi11iarn hr. Vaughan, anC O;-vel Z .  Smith, 
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with Cape Kennedy Wind S t a e i s t i c s  , I t  ITfiSAdYSYC Nemorandun 
R-AE3O-Y-49- 55, March 'Ob 1965. 
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